Selective release of spermine and spermidine from the rat striatum by N-methyl-D-aspartate receptor activation in vivo.
The intrastriatal infusion of N-methyl-D-aspartate (NMDA; 250-1,000 microM) via a dialysis cannula in anesthetized rats resulted in a marked and rapid increase in the concentrations of spermine and spermidine recovered in the dialysate. Extracellular concentrations of NMDA-released spermine and spermidine were calculated to be in the low micromolar range. Putrescine levels were not significantly affected by NMDA. The effects of NMDA (500 microM) were blocked by the previous systemic injection of MK-801 (3 mg/kg, i.p.) but were insensitive to the intrastriatal infusion of tetrodotoxin (1 microM). Intrastriatally infused kainate or quisqualate (1,000 microM) did not increase polyamine levels in the dialysate. Spermine and spermidine dialysate levels were also significantly increased by the infusion of high concentrations of K+ (greater than 100 mM), although the effects of K+ were considerably less marked than those of NMDA. Striatal polyamines are released into the extracellular space specifically by NMDA receptor activation. Because of their multiple effects on receptor- and voltage-operated cation channels, polyamines that are released by NMDA receptor activation may play an important role in phenomena already attributed to NMDA receptor stimulation, such as long-term potentiation, synaptic plasticity, and neurotoxicity.